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-AMENDED SHEET- 



Communication system for radio travel operations 

The invention relates to a communications 
system for radio travel operations as claimed in the 
preamble of patent claim 1 and can be applied, for 
example, for railway services. 

Railway operations are frequently controlled 
using intermittent automatic train control or 
continuous train control. In the case of intermittent 
automatic train control, information is transmitted 
from and to the passing vehicles at devices fixed along 
the route, for example. In modern continuous train 
control, quasi -continuous information transmission is 
possible from the route to the vehicles, and vice 
versa. It has already been proposed to transmit the 
information by radio (known, inter alia, as radio train 
control) . The data which are to be transmitted are made 
available by interlocking cabins or control centers 
which also perform all the control functions of the 
route devices (level crossings, railway switches, 
railway station devices) , the instantaneous location of 
one or more trains being processed as the most 
important information. 

DE 197 21 246 discloses for this a 
communications device with which both the data from 
decentralized control devices and the data of central 
services can be transmitted to a train with just a 
single transmission channel. For this purpose there is 
provision for all this data to be fed to a central 
gateway computer. The latter then brings about the 
transmission data to the vehicle. By using a central 
gateway computer which is assigned to the train it is 
possible to transmit all the data in multiplex mode 
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However, radio-supported systems for continuous 
train controls require high technical, in particular 
computing expenditure owing to their centralized 
devices . 

For this reason, a further operating method has 
been developed which is referred to as "radio travel 
operations (FFB in German) " which implements the 
functions of "route setting" and "route securing" on 
the vehicle and not in a centralized fashion in the 
route network as in the past. The command to actuate a 
route device (railway switch, level crossing, etc.) is 
made here by radio by the vehicle itself. A link to 
central devices is made at most with regard to central 
allocation tasks now (assignment to vehicles, 
monitoring of schedules, emergency information and the 
like) . A problem with this is limited resource in terms 
of radio channels from the vehicle to the route and the 
associated long link setup times (2 0-25 sec. including 
setup of the securing layer) . A plurality of radio 
communications has to be carried out simultaneously 
from the vehicle as a function of the vehicle speed and 
the density of vehicle elements which the vehicle has 
to set and secure. The radio standard which is provided 
for railway applications makes available just one radio 
channel for data communication per terminal. Even if 
two mobile radio terminals are used on the vehicle, 
bottlenecks may occur. 

The invention is based on the object of 
providing a communication system for radio travel 
operations which uses simple means to make possible 
reliable- data traffic via effective communication paths 
with just one radio transmission channel between 
vehicles and, if appropriate, a plurality of route 
elements , 

and minimizes expenditure on setting up, updating and 
maintaining the system. 
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This object is achieved according to the 
invention by means of the features in the 
characterizing part of claim 1 in conjunction with the 
features and the preamble. The subclaims contain 
expedient embodiments of the invention. 

A particular advantage of the invention 
consists in the fact that a single mobile terminal on 
one vehicle is sufficient to be able to communicate 
simultaneously with a plurality of route elements by 
virtue of the fact that the radio links for the data 
transmission from the vehicles to the route elements, 
are not established directly as a function application, 
i.e. wherever there is a high density of route 
elements, but rather set up via a gateway computer. The 
price paid for this is that (n+1) radio communications 
are necessary for communication with n route elements. 
Without multiplexing, n radio communications are 
necessary for this. A further application of the 
gateway functionality in radio travel operations on 
double-track or multi-track routes consists in 
generally setting up communication with level crossings 
via the gateway computer. This is the only way in that 
it is possible for two or more trains to communicate 
simultaneously with the level crossing. Without a 
gateway computer this would have to take place 
successively, and could lead to operational 
impediments . 

The communication characteristic of radio 
travel operations with rapidly changing, brief 
communications is completely different from that of 
radio train control. The latter is characterized by the 
fact that each train has a permanent link to a control 
center. The communications pattern is therefore quasi- 
static. The link-oriented communication of radio train 
control is ideally suited to this and the comparatively 
long link setup times are not an important 
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f actor. This does not apply to radio travel operation. 
With the present invention, a way is provided of 
permitting individual data transmission between the 
trains and the fixed control elements on route sections 
5 with a high density of route elements by means of 
partial elements such as are used - in another method 
of operation - in radio train control. 

A further advantage of the invention consists 
in the fact that immediate stop instructions which, 

10 when necessary, are sent by radio to the vehicles from 
the radio travel operations control center can also be 
transmitted immediately via the multiplex channel in 
regions with a high route element density. This applies 
also to high-priority data which are sent by radio to 

15 all receive-end elements of the multiplex channel. 

The invention will be explained in more detail 
below with reference to one exemplary embodiment which 
is illustrated at least partially in the figure. 

Figure 1 shows a variant of a multiplex link 

20 from the vehicle to a gateway computer and to the 
forwarding to route elements 

Figure 1 illustrates the mechanism by means of 
an example of a route section composed of two railway 
switches Wl, W2 and a level crossing LC . After the 

25 first link request has been implemented from the 
vehicle F to one of these three route elements (e.g. to 
the level crossing LC) via a gateway computer FBS, each 
further link request from the vehicle F to another 
route element Wl, W2 is multiplexed via the same 

3 0 physical link to the gateway computer FBS 
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and forwarded from there to the desired route element 
Wl or W2 or LC. 

The link setup to the route elements Wl , W2 or 
LC can be optimized in this way. Thus, without 
multiplexing, the three communications would have to be 
carried out successively. With multiplexing it is 
possible for the communication phases of the individual 
communications to take place in a largely 
chronologically overlapping way. 

Each communication is composed of the three 
following time elements: 

a) switching communication setup, T (GSM) 
approximately 10 sec mtm or approximately 5 sec 
moc, mtc 

b) setup of the securing layer, T(securing) : 
approximately 15 sec 

c) data transmission, T ( transmission) : approximately 
2 sec . 

in which: 

mtm: mobile to mobile call (from one mobile to another) 
moc: mobile originated call (from mobile into the ISDN 
fixed network) 

mtc: mobile terminated call (from the ISDN fixed 
network to the mobile) 

The entire communication duration is therefore: 
without gateway computer and multiplexing: 

3(T(GSM, mtm) +T (securing) + T (transmission)) = 

approximately 81 sec. 

with gateway computer and multiplexing: 

T (GSM to the gateway, moc) + T (GSM to the LC, mtc) + 

T( securing LC) + T ( transmission to the LC) 

approximately 27 sec 
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For the radio travel operations application, 
the multiplexing via gateway computer is completely 
transparent; i.e. it is not visible which path is being 
used to forward the link. The telegrams do not differ 
at the interface to the secure application from 
telegrams which are forwarded directly (without the 
detour via the gateway computer) to a route element. 

The invention is not restricted to the 
exemplary embodiments illustrated here. Instead, it is 
possible to implement further embodiment variants by 
combining and modifying the means and features, without 
departing from the scope of the invention. 



PCT/DE 99/03239 
GR 1998 P 04201 WO 

Patent claims 



- 8 - 



-AMENDED SHEET-- 



1. A communication system for radio travel 
operations for making radio transmission between 
vehicles (F) and route elements (Wl, W2 , LC) of a route 
network, characterized in that gateway computers (FBS) 
which mediate the radio link between vehicle (F) and 
route elements (Wl, W2 , LC) in the route network at 
least at locations with a high density of route 
elements (Wl, W2, LC) , and a multiplex channel is 
present for forming a radio link between the respective 
vehicle (F) and the respective gateway computer (FBS) . 

2 . The communication system for radio travel 
operations as claimed in claim 1, characterized in that 
the vehicles (F) and the route elements (Wl, W2 , LC) 
are equipped with radio terminals, but the latter are 
alternatively also equipped with line-bound 
communications terminals . 

3 . The communication system for radio travel 
operations as claimed in claim 1, characterized in that 
the vehicles (F) are trains and the route elements (Wl, 
W2, LC) are railway switches (Wl, W2 ) , track locks, key 
locks, block or level crossings (LC) . 

4 . The communication system for radio travel 
operations as claimed in one of the preceding claims, 
characterized in that, if necessary, communication 
between a plurality of trains (F) and a route element 
(Wl, W2, LC) is provided. 
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Description 

Communication system for radio travel operations 



The invention relates to a communications 
system for radio travel operations as claimed in the 
preamble of patent claim 1 and can be applied, for 
example, for railway services. 

Radio travel operations are a new operating 
method with which the "route setting" and "route 
securing" functions are not implemented on the route as 
in the past but rather on the vehicle. A problem with 
this is limited resource in terms of radio channels 
from the vehicle to the route and the associated long 
link setup times (20-25 sec. including setup of the 
securing layer) . A plurality of radio communications 
has to be carried out simultaneously from the vehicle 
as a function of the vehicle speed and the density of 
vehicle elements which the vehicle has to set and 
secure. The radio standard which is provided for 
railway applications makes available just one radio 
channel for data communications per terminal. Even if 
two mobile radio terminals are used on the vehicle, 
bottlenecks may occur. 

DE 197 21 246 discloses a communication device 
for radio- supported railway services with which both 
the data from decentralized control devices and the 
data of central services can be transmitted to a train 
with just a single transmission channel. For this 
purpose there is provision for all this data to be fed 
to a central gateway computer. The latter then brings 
about the transmission data to the vehicle. By using a 
central gateway computer which is assigned to the train 
it is possible to transmit all the data in multiplex 
mode without a new transmission 
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route having to be set up between the vehicle and the 
central railway services when the train moves forward 
as a result of the change into a new route region. 

Furthermore, in order to avoid long 
5 communication paths, DE (GR 98 P 4131 DE) describes an 
optimized communication system for radio-supported 
traffic services, which system has one or more 
decentralized gateway computers in addition to the 
fixed, centralized services and the fixed decentralized 

10 control points in the traffic network. The 
communication between the mobile elements and the fixed 
elements is implemented via the gateway computers in 
that in each case a representative element is set up 
for the mobile elements which communicate with the 

15 gateway computers, in the gateway computer and in the 
fixed elements, and for the fixed elements which 
communicate with the gateway computers representative 
elements are set up directly in the gateway computer or 
indirectly via at least one information server. The 

2 0 representative information is updated in the gateway 

computer and in the fixed elements by means of an 
update method between the representative elements in 
the gateway computer and the fixed elements or between 
the gateway computer and information server . 
25 This method permits a plurality of logic 

connections to be multiplexed for a vehicle via a 
physical radio channel to a gateway which is associated 
with a fixed network and which can forward the links to 
any desired end point within the fixed network. 

3 0 The invention is based on the object of 

providing a communication system for radio travel 
operations which uses simple means to make possible 
reliable data traffic via effective communication paths 
with just one radio transmission channel between 
35 vehicles and route elements, which ensures simultaneous 
communication with a plurality of elements 
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and minimizes expenditure on setting up, updating and 
maintaining the system. 

This object is achieved according to the 
invention by means of the features in the 
5 characterizing part of claim 1 in conjunction with the 
features and the preamble. The subclaims contain 
expedient embodiments of the invention. 

A particular advantage of the invention 
consists in the fact that a single mobile terminal on 

10 one vehicle is sufficient to be able to communicate 
simultaneously with a plurality of route elements by 
virtue of the fact that the radio links for the 
transmission of data from the vehicles to the route 
elements are not established directly but rather set up 

15 via a gateway computer. The price paid for this is that 
(n+1) radio communications are necessary for 
communication with n route elements. Without 
multiplexing, n radio communications are necessary for 
this. A further application of the gateway 

2 0 functionality in radio travel operations on double- 
track or multi-track routes consists in generally 
setting up communication with level crossings via the 
gateway computer. This is the only way in that it is 
possible for two or more trains to communicate 

2 5 simultaneously with the level crossing. Without a 

gateway computer this would have to take place 
successively, and could lead to operational 
impediments . 

A further advantage of the invention consists 

3 0 in the fact that immediate stop instructions which, 

when necessary, are sent by radio to the vehicles from 
the radio travel operations control center can also be 
transmitted immediately via the multiplex channel in 
regions with a high route element density. This applies 
35 also to high-priority data which are sent by broadcast 
to all receive-end elements of the multiplex channel. 
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The invention will be explained in more detail 
below with reference to one exemplary embodiment which 
is illustrated at least partially in the figure. 

Figure 1 shows a variant of a multiplex link 
from the vehicle into the control center and to the 
forwarding to route elements 

Figure 1 illustrates the mechanism by means of 
an example of a route section composed of two railway 
switches Wl, W2 and a level crossing LC. After the 
first link request has been implemented from the 
vehicle F to one of these three route elements (e.g. to 
the level crossing LC) via the gateway computer, each 
further link request from the vehicle F to another 
route element Wl, W2 is multiplexed via the same 
physical link into the control center Z and forwarded 
from there to the desired route element Wl or W2 or LC . 

The link setup to the route elements Wl, W2 or 
LC can be optimized in this way. Thus, without 
multiplexing, the three communications would have to be 
carried out successively. With multiplexing it is 
possible for the communication phases of the individual 
communications to take place in a largely 
chronologically overlapping way. 

Each communication is composed of the three 
following time elements. - 

a) switching communication setup, T(GSM) 
approximately 10 sec mtm or approximately 5 sec 
moc , mtc 

b) setup of the securing layer, T ( securing) : 
approximately 15 sec 

c) data transmission, T ( transmission) : approximately 
2 sec . 

in which: 
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mtm: mobile to mobile call (from one mobile to another) 
moc: mobile originated call {from mobile into the ISDN 
fixed network} 

mtc: mobile terminated call (from the ISDN fixed 
network to the mobile) 

The entire communication duration is therefore: 

without multiplexing: 
3(T(GSM, mtm) + T (securing) + T (transmission)) 
approximately 81 sec. 

with multiplexing: 
T (GSM to the gateway, moc) + T (GSM to the LC, mtc) + 
T( securing LC) + T ( transmission to the LC) = 
approximately 27 sec 

For the radio travel operations application, 
the multiplexing via gateway computer is completely 
transparent; i.e. it is not visible which path is being 
used to forward the link. The telegrams do not differ 
at the interface to the secure application from 
telegrams which are forwarded directly (without the 
detour via the gateway computer) to a route element. 
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Patent claims 

1 . A communication system for radio travel 

operations for making radio transmissions of data which 
5 is transmitted in multiplex mode, using at least one 
gateway computer, characterized in that the radio links 
for the transmission of data between vehicles, route 
elements and a control center are not established 
directly but rather set up via the gateway computer. 

10 2. The communication system for radio travel 

operations as claimed in claim 1, characterized in that 
the vehicles and the route elements are equipped with 
radio terminals, but the latter are alternatively also 
equipped with line-bound communications terminals. 

15 3. The communication system for radio travel 

operations as claimed in claim 1, characterized in that 
the vehicles are trains and the route elements are 
railway switches, track locks, key locks, block or 
level crossings. 

2 0 4. The communication system for radio travel 

operations as claimed in one of the preceding claims, 
characterized in that, if necessary, communication 
between a plurality of trains and a route element is 
provided. 
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Abstract 

Communication system for radio travel operations 

The invention describes a communication system 
for radio travel operations and can be applied in 
particular for railway services. 

According to the invention, communication can 
take place simultaneously between the subsystems: 
vehicle, route elements, control center, in that the 
radio links for the transmission of data are not 
established directly but rather set up via a gateway 
computer . 
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der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1 .56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeldedatum 
der fruheren Anmeldung und dem nationalen oder PCT 
internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sind. 


I hereby claim the benefit under Title 35. United States 
Code. §120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1 .56(a) which occured between the filing 
date of the prior application and the national or PCT 
international filing date of this application. 


PCT/DE99/03239 


1999.09.30 




(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date D, M, Y) 
(Anmeldedatum T, M, J) 


(Status) (Status) 
(patentiert, anhangig, (patented, pending, 
aufgegeben) abandoned) 


(Application Serial No ) 
(Anmeldeseriennummer) 


(Filing Date D,M,Y) 
(Anmeldedatum T, M; J) 


(Status) (Status) 
(patentiert, anhangig, (patented, pending, 
aufgeben) abandoned) 


Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die GOl- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden konnen. 


I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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Patent and Trademark Office-U S. DEPARTMENT OF COMMERCE 



German Language Declaration 



VERTRETUNGSVOLLMACHT: Als benannter Erfinder POWER OF ATTORNEY: As a named inventor, I 

beauftrage ich hiermit den nachstehend benannten hereby appoint the following attorney(s) and/or 

Patentanwalt (oder die nachstehend benannten agent(s) to prosecute this application and transact all 

Patentanwalte) und/oder Patent-Agenten mit der business in the Patent and Trademark Office 

Verfolgung der vorliegenden Patentanmeldung sowie connected therewith, (list name and registration 

mit der Abwicklung aller damit verbundenen Geschafte number) 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 

And I hereby appoint 

Customer No. 25227 



Telefongesprache bitte richten an: Direct Telephone Calls to: (name and telephone 

(Name und Telefonnummer) number) 



Send Correspondence to: 



J^ORRISQRAMOEQ ERST E R LL P 
200 0 PENNSYLVANIA AVE, NW 20006-1888 WASHINGTON, DC 

Telephone: +1 202 887 1500 and Facsimile +1 20 2 887 0763 
_____ . . or ~ " ■ — - — - 

Customer No. 25227 



Voller Name des einzigen oder ursprunglichen Erfinders' 

Dr. HOLM HOFESTAEDT 


Dr. HOLM HOFESTAEDT 


Unterschrift desErfindess . — Datum 


Inventor's signature Date 


Wohnsitz y _ : ^5 r - 

SICKTEf 


Residence 

SICKTE, 


Staatsangehorigkeit _ _ / 

DE 


Citizenship 

DE 


Postanschnft 

DR.-BOCKEMUELLER RING 3 


Post Office Addess 

DR.-BOCKEMUELLER RING 3 


38173 SICKTE 


38173 SICKTE 


Voller Name des zweiten Miterfinders (falls zutreffend)' 

DETLEF KENDELBACHER 


Full name of second joint inventor, if any 

DETLEF KENDELBACHER 


Unterschrift des brtinders ' - ... - Datum 

OjMJ tiL^JLXC _ 




Wohnsitz / 

rBERLIN, 


Residence 

BERLIN, 


Staatsangehorigkeit Qi A / 

DE V)PM 


Citizenship 

DE 


Postanschnft " 

GEORGENSTR.36 


Post Office Address 

GEORGENSTR.36 


13129 BERLIN 


13129 BERLIN 



(B tie entsprechende Informationen und Unterschriften im (Supply similar information and signature for third and 
Falle von dritten und weiteren Miterfindem angeben). subsequent joint inventors). 
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Voller Name des dritten Miterfinders: 

MARCJBOM— - 


MARC THOM 


Untecschnft des Erfipdgrs 

Matt f£&u. 


Datum 


nventor's signature 


Date 


Wohnsitz 

BERLIN. 


Residence 

BERLIN, 


'Staatsangehorigkeit 

DE 




Citizenship 

DE 


Postanschnft 

MARZAHNER CHAUSSEE 86 


MARZAHNER CHAUSSEE 86 


12681 BERLIN 


12681 BERLIN 


Voller Name des vierten Miterfinders: 

GUENTER WATZLAVSOK— . 


Full name of fourth joint inventor 

GUENTER WATZLAWIK 


UnteBchriftidesEnTncfejs / //// 


2.a:o/i 




Wdfinsrtz 

liETTUM - 


■rSSSS " 

DETTUM, 


Staatsangehongkeit 

DE 




Citizenship 

DE 


Postanschnft 

DRIFTWEG 7 


Post Office Address 

DRIFTWEG 7 


38173 DETTUM 


38173 DETTUM 


Voller Name des funften Miterfinders 


Full name of fifth joint inventor: 


Untersohnft des Erfinders 


Datum 


Inventor's signature 


Date 


Wohnsitz 


Residence 


Staatsangehorigkeit 


Citizenship 


Postanschnft 


Post Office Address 






Voller Name des sechsten Miterfinders: 


Full name of sixth joint inventor. 


Unterschnft des Erfinders 


Datum 


Inventor's signature 






Residence 


Staatsangehorigkeit 


Citizenship 


Postanschnft 


Post Office Address 




fSnnnlw simitar information and sianature for third and 



Falle von dritten und weiteren Miterfindern angeben). 



subsequent joint inventors). 
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